Preventive behavior for toxoplasmosis in pregnant adolescents in the state of Ceara, Brazil by Fabianne Ferreira Costa et al.
RESEARCH ARTICLE Open Access
Preventive behavior for toxoplasmosis in
pregnant adolescents in the state of Ceara, Brazil
Fabianne Ferreira Costa1*, Ana Paula Soares Gondim1, Mary Braga de Lima1, Jose Ueleres Braga2,
Luiza Jane Eyre de Souza Vieira1 and Maria Alix Leite Araújo1
Abstract
Background: When toxoplasmosis is acquired during pregnancy, it can be transmitted to the fetus causing severe
lesions in the first two gestational trimesters. This study analyzed the main factors associated with the preventive
behavior for toxoplasmosis among pregnant adolescents in the city of Fortaleza in northeast Brazil.
Methods: It is a cross-sectional study conducted from March 2009 to November 2010, with a sample of 320
pregnant adolescents, ages ranging from 12 to 19 years old, receiving prenatal care in the Public Health Care
System. Bivariate and multivariate logistic regression model analyses were used to identify the association between
preventive behavior for toxoplasmosis, and the independent variables and 95% confidence interval.
Results: We observed that 16.3% of the pregnant adolescents showed preventive behavior for toxoplasmosis. The
factors positively associated to the preventive behavior for toxoplasmosis were: age group between 12 and 14
years old (OR = 2.75; 95%CI 1.23-6.12) and more than two prenatal consultations (OR = 2.19; 95%CI 1.17-4.09).
Conclusions: Noteworthy is the importance of a serologic follow-up for pregnant adolescents with clearer and
more precise information about risk factors and the importance of adopting preventive behaviors. Thus, it is
necessary to establish educational measures for handling food and raising kittens during prenatal care.
Background
When toxoplasmosis is acquired during pregnancy, it
can be transmitted to the fetus causing more severe
lesions in the first two gestational trimesters [1,2]. Clini-
cal diagnosis of toxoplasmosis is difficult, considering
that circa 90 to 95% of the infected pregnant women do
not show any symptoms [3]. Although it results in side
effects, the disease has been little studied in terms of its
magnitude and importance. In some countries such as
Brazil, toxoplasmosis is not a notifiable disease.
In Brazil, according to the technical Manual of the
Qualified and Humanized Care for the Prenatal and
Puerperal Periods [4], toxoplasmosis screening is recom-
mended in the first prenatal consultation, whenever pos-
sible, through the detection of antibodies classified as
IgG and IgM. IgG higher than 1:2048 implies the pre-
sence of active infection and it should be followed by
IgM testing in paired serology. Stable and low IgG
antibodies (1:2 to 1:500) can represent previous or per-
sistent infection [5]. The treatment is instituted, for free,
in the public health system [4,5]. However, it should be
emphasized that even if the service does not provide the
test, the health professional is not exempted from pro-
viding information about what the disease is, its trans-
mission and preventive care. The main objective of the
prenatal and puerperal care is to counsel the woman
from the beginning of pregnancy, ensuring, in the end
the birth of a healthy child as well as guaranteeing neo-
natal and maternal well-being [6].
The detection of specific IgM antibodies has been the
most used marker for the serologic diagnosis of recent
toxoplasmosis. However, the persistence of specific IgM
antibodies in some patients and the use of tests with a
low specificity have made the interpretation of the sero-
logic results difficult when there is suspicion of toxo-
plasmosis [7] and may lead to errors in the diagnosis
interpretation. The IgM test is considered an unaccepta-
ble false positive predictor to evaluate, during preg-
nancy, the diagnosis of the acute infection of
toxoplasmosis [8], while the IgG serologic test
* Correspondence: fabianneicapui@bol.com.br
1Master of Collective Health, University of Fortaleza, Av. Washington Soares,
1321, Bairro Edson Queiroz, CEP 60.811-905 Fortaleza, Ceará, Brasil
Full list of author information is available at the end of the article
Costa et al. BMC Public Health 2012, 12:73
http://www.biomedcentral.com/1471-2458/12/73
© 2012 Costa et all; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
contributes to the diagnosis of pregnant women, mainly
through serum conversion studies [9].
The serologic diagnosis in pregnant adolescents can be
obtained through the following tests: Indirect Immuno-
fluorescence (IIF); Enzyme-Linked Immunoabsorbent
Assay (ELISA); Enzyme Linked Fluorescent Assay
(ELFA); IgG Avidity Assay and Sabin-Feldman Dye Test
(DT); [10,11] Western Blot Reaction [10] and Immu-
noadsorption Combined with Agglutination (IgM-ISA)
[12]. The IIF test can be used in IgG antibodies research
[13]. The ELISA is a double antibody sandwich test
similar to the IIF for IgM and IgG detection during the
first trimester of pregnancy. The ELISA technique is
used more because it has a greater sensibility and speci-
ficity than the IIF technique [11].
The Avidity Assay is recognized as the linking force
between the specific IgG and the epitope of the protein
Toxoplasma gondii. Besides identifying IgM antibodies
in detectable patients, it is the most efficient technique
to define the stage of the T. gondii infection [7,9]. This
test has been used mainly in the acute toxoplasmosis
diagnosis of the pregnant adolescent [14], identifying the
most probable period of infection, differing the acute
infections from the previous ones with only one serum
sample [13,15]. Despite helping in the diagnosis of the
recent and previous infection by the T. gondii, it is
necessary to use a serologic tests panel for a more cer-
tain infection diagnosis [16].
In the USA, the Centers for Disease Control (CDC)
recommend the adoption of individual measures in the
primary prevention of toxoplasmosis in pregnancy,
based on criteria related to the preventive behavior
directed to food hygiene [17].
Most of the studies regarding toxoplasmosis in preg-
nancy in Brazil [18,19] and other countries [20-28], try
to estimate the prevalence of the disease or infection
and its determinant factors. As an example, we cite a
study with 425 pregnant girls who were receiving prena-
tal care in basic health care units in the city of Pelotas,
Rio Grande do Sul, Brazil which identified that 65% of
the pregnant girls did not know about the disease, while
most associated it with having cats as pets and less than
one third of them associated it with the handling and
the consumption of undercooked raw meats and raw
vegetables [29]. However, the understanding of the pre-
ventive behavior regarding this disease in pregnancy can
efficiently contribute to the creation of public policies in
Public Health Care System, particularly in the adoles-
cent woman’s health area [30,31].
There have been few studies about the preventive
behavior in pregnant adolescents. The published works
deal with risk behaviors associated to toxoplasmosis in
pregnant women [32,33]. Thus, this article analyzes the
preventive behavior for toxoplasmosis and its
determinants in the Public Health Care System among
pregnant adolescents in the state of Ceara, Brazil. Ceara
is the third state of the Northeast region of Brazil with
8.439.947 inhabitants, and with 61.9% of this population
self-acknowledged as non-white, a Portuguese word for
a mix of white, black and indigenous ethnicities. The
population of the state is 86.5% catholic and the climate
is hot and semi-arid [34].
Methods
A cross-sectional study was done from March 2009 to
October 2010 with pregnant adolescents attended in the
prenatal assistance program of the Public Health Care
System in the city of Fortaleza, Brazil. Fortaleza is the
capital of the state of Ceara, having 2.448.920 inhabi-
tants and an 89.4% rate in relation to the years of formal
educational [35]. The Public Health Care System of For-
taleza consists of 92 primary healthcare centers, one
medical specialty center, one high-complexity hospital,
ten medium-complexity hospitals, and 43 healthcare
centers for collection of material for serological tests for
toxoplasmosis, divided into six sanitary regions in Forta-
leza [34].
For the pregnant adolescents sample size calculations,
in the healthcare centers, we used an expected fre-
quency of 50% of pregnant adolescents with preventive
behavior for toxoplasmosis, a confidence level of 95%
and a margin of error of 5%. Based on these criteria, the
minimum expected sample calculated was 341 pregnant
adolescents.
Six healthcare centers were selected, one center from
each of the six sanitary regions in the city. Two more
healthcare centers were included in the divisions which
presented a greater number of prenatal consultations.
The pregnant adolescents selection was made through
proportionate stratified sampling design. We performed
a random poll with the pregnant adolescents registered
in each healthcare center of the research to identify the
adolescents who were surveyed.
The dependent variable was the preventive and non-
preventive behavior for toxoplasmosis. According to the
CDC guidelines [17], we considered having a preventive
behavior for toxoplasmosis, the pregnant adolescents
who matched all the following criteria: not eating under-
cooked or partially cooked meat weekly, washing fruits
and vegetables by immersing them into water with
sodium hypochlorite (bleach) before eating them, drink-
ing water from the public water supply, not handling
sand, not having kittens as pets, wearing gloves when
cleaning the kittens’ litter box, cleaning kitchen utensils
(cutting boards, dishes, kitchen counters) and washing
their hands with warm water and soap after handling
raw meat and unwashed fruits and vegetables. The inde-
pendent variables were: age group, marital status,
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religion, racial classification, studying, having a paid job,
annual family income (US$), number of people living
with the pregnant adolescent, first pregnancy, number
of living children, gestational age at the first consulta-
tion, first consultation of the prenatal assistance, results
of the IgG and IgM serology for toxoplasmosis.
The data was collected through a pre-codified and
validated questionnaire. The research planning included
a pilot study to define the most adequate way to collect
the data in the selected services. Undergraduate students
in the health care area were trained to identify and
interview the study population. The pregnant adoles-
cents was identified through the scheduled list of the
initial laboratory tests or while waiting for prenatal
assistance. Initially, she was invited to participate in the
research and informed about the objectives and metho-
dology of the study. After agreeing with it, the free and
informed consent form was signed by the pregnant ado-
lescent when older than 18 or by her parents or legal
guardian when she was younger than 18. Then the
researcher performed the interview and referred her for
the serological test, in which the ELISA technique was
used.
The data was stored using the statistical package Epi
Info 3.5.1 (Centers for Disease Control and Prevention -
CDC - Atlanta, Georgia, USA) and analyzed with the
statistical package STATA® 11.0 (Stata Corp LP, College
Station, TX 77845, USA). Chi square and Fischer’s
Exact test were used to analyze the preventive behavior
for toxoplasmosis in respect to the independent vari-
ables. The differences were considered to be statistically
significant with the significance level of 5%. The variable
selection for the construction of the multivariate logistic
regression model was based on the Stepwise process
used to identify the possible variables that are predictors
of preventive behavior. Adjusted odds ratio (OR) and
95% confidence interval (CI) were calculated by multi-
variate analysis using logistic regression.
The research was approved by the Ethics and Research
Committee of the University of Fortaleza under the No.
052/2008, according to the declaration of Helsinki.
Results
Of the 341 pregnant adolescents surveyed, 21 were
excluded from the study - ten who participated in the
pilot study, five who refused to participate, four who
were not assisted by their parents or someone responsi-
ble for them and two who gave up during the survey.
Among the 320 pregnant adolescents who participated
in the study only 12% were younger than 15 years of
age; 60% were married; 66% declared a religion; racial
classification of 76% was non-white, 58% did not study,
and 11% had paid jobs. The annual family income varied
between US$ 1,026.00 and US$ 102,600.00 and 65% of
the families of these pregnant girls received less than US
$ 5,436.00. The number of people living with the preg-
nant adolescent varied from one to 14 people with an
average of 3.7 people.
The distribution of pregnant adolescents assisted in
the prenatal care in the primary healthcare according to
sociodemographic variables of the study is presented in
Table 1. The proportion of the pregnant adolescents
according to the age group differs statistically regarding
the marital status (p = 0.003) and religion (p = 0.010),
while racial classification, studying, paid job, annual
family income and number of people living with the
pregnant adolescent do not differ between the two age
groups. The adolescents ranged from 12 to 19 years of
age.
The distribution of pregnant adolescents assisted in
the prenatal care in the primary healthcare according to
biological characteristics and prenatal assistance vari-
ables in the study, is presented in Table 1. The propor-
tion of pregnant adolescents according to age group
does not differ statistically regarding the biological char-
acteristics and prenatal care assistance. The distribution
of pregnant adolescents according to the first pregnancy
shows that 84.4% of them are primigestous. The fre-
quency of living children among the adolescents who
already had one child increased between both age
groups, being 5% in the age group between 12 and 14
years old and 17% in the age group from 15 to 19 years
old. The first trimester of the gestational age to start the
prenatal care decreased from 55.6% (95%CI 39.2-71.0) in
the age group between 12 and 14 years old to 48.8%
(95%CI 42.9-54.6) in the age group from 15 to 19 years
old. The first prenatal consultation was more frequent
among the pregnant adolescents whose age ranged from
12 to 14 years old, coexisting with the decrease of the
number of consultations among the pregnant adoles-
cents with the age from 15 to 19 years old. The number
of consultations during prenatal care varied between
one and 14 prenatal care consultations and an average
of 2.5 consultations. The frequency of positive IgG
increased from 44.4% (95%CI 26.8-63.2) in pregnant
adolescents from 12 to 14 years old to 45.4% (95%CI
38.4-52.6) in pregnant adolescents from 15 to 19 years
old. The presence of positive IgM increased from 0%, in
pregnant adolescents from 12 to 14 years old to 2.7%
(95%CI 0.9-5.6) in pregnant adolescents from 15 to 19
years old.
Among 307 pregnant adolescents who were asked
about preventive behavior for toxoplasmosis, we observed
that 16.3% (50) of the pregnant adolescents showed pre-
ventive behavior for toxoplasmosis and 83.7% (257) did
not show this behavior. Among 50 pregnant adolescents
who were asked about preventive behavior for toxoplas-
mosis, 82.4% did not eat undercooked or partially cooked
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Table 1 Bivariate analyses of the socio-demographic, biological characteristics and prenatal assistance data related to
age group in pregnant adolescents assisted in Public Health Care Services.
Variables Age group (years) Total p
12-14 15-19
n(%) 95%CI n(%) 95%CI n(%)
Marital status (n = 320) 0.003
Single 23(60.5) 44.5-75.0 101(35.8) 30.4-41.5 124(38.7)
Married 15(39.5) 25.0-55.5 181(64.2) 58.5-69.6 196(61.3)
Religion (n = 308) 0.010
Yes 18(47.4) 32.0-63.1 185(68.5) 59.9-70.9 203(65.9)
No 20(52.6) 36.9-68.0 85(31.5) 25.0-35.7 105(34.1)
Racial classification (n = 320) 0.109
Non-white 32(84.2) 70.0-93.3 212(75.2) 69.9-79.9 244(76.2)
White 6(15.8) 6.7-30.0 70(24.8) 20.0-30.1 76(23.8)
Studying (n = 320) 0.075
Yes 21(55.3) 39.4-70.4 113(40.1) 34.5-45.9 134(41.9)
No 17(44.7) 29.6-60.6 169(59.9) 54.1-65.5 186(58.1)
Paid job (n = 320) 0.073
Yes 1(2.6) 0.1-12.3 35(12.4) 8.9-16.7 36(11.3)
No 37(97.4) 87.7-99.9 247(87.6) 83.4-91.0 284(88.7)
Annual family income (US$) (n = 320) 0.356
Less than 5436.00 20(52.6) 36.8-68.0 126(44.7) 38.9-50.5 146(45.6)
More than 5436.00 18(47.4) 31.9-63.1 156(55.3) 49.5-61.0 174(54.4)
People living with the pregnant adolescent (n = 320) 0.306
Less than 4 22(57.9) 41.9-72.7 187(66.3) 60.6-71.7 209(65.3)
More than 4 16(42.1) 27.3-58.1 95(33.7) 28.4-39.4 111(34.7)
First pregnancy (n = 320) 0.061
Yes 36(94.7) 83.7-99.1 234(83.0) 78.3-87.0 270(84.4)
No 2(5.3) 0.9-16.3 48(17.0) 12.9-21.8 50(15.6)
Living children (n = 50) 1.000*
1 child 2(100.0) 22.3-0.0 42(87.5) 75.8-94.8 44(88.0)
2-3 children 0(-) - 6(12.5) 5.2-24.2 6(12.0)
Gestation period in the 1st consultation (n = 315) 0.220
1st trimester 20(55.6) 39.2-71.0 136(48.8) 42.9-54.6 156(49.5)
2nd -3rd trimester 16(44.4) 28.9-60.8 143(51.2) 45.4-57.1 159(50.5)
First consultation (n = 320) 0.055
Yes 23(60.5) 44.5-75.0 124(44.0) 38.2-49.8 147(45.9)
No 15(39.5) 24.9-55.5 158(56.0) 50.2-61.7 173(54.1)
Number of prenatal consultations (n = 320) 0.589
Less than 2 27(71.1) 55.2-83.7 188(66.7) 38.2-49.8 215(67.2)
More than 2 11(28.9) 16.2-44.7 94(33.3) 28.0-39.0 105(32.8)
IgG serology for toxoplasmosis (n = 214) 0.921
Positive 12(44.4) 26.8-63.2 85(45.4) 38.4-52.6 97(45.3)
Negative 15(55.6) 36.7-73.2 102(54.6) 47.4-61.6 117(54.7)
IgM serology for toxoplasmosis (n = 214) 0.506*
Positive 0(-) - 5(2.7) 0.9-6.1 5(2.3)
Negative 27(100.0) 87.2-0.0 182(97.3) 93.9-99.1 209(97.7)
Fortaleza, Ceara. March 2009 to November 2010. (n = 320)
*We used Fisher Exact Test
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meat weekly, 15.1% washed fruits and vegetables by
immersing them into water with sodium hypochlorite
(bleach) before eating them, 92.2% drank water from the
public water supply, 93.5% did not handle sand, 78.2%
did not have kittens as pets, 25.0% wore gloves when
cleaning the kittens’ litter box and 9.4% washed kitchen
utensils (cutting boards, dishes, kitchen counters) and
hands with warm water and soap after handling raw
meat, and unwashed fruits and vegetables.
Comparing the preventive behavior for toxoplasmosis
among pregnant adolescents, through a bivariate analysis
(Table 2), a positive association was verified with the age
group between 12 and 14 years (OR = 2.61; 95%CI 1.06-
6.04) and two or more prenatal consultations attended
by the pregnant adolescents (OR = 2.11; 95%CI 1.09-
4.10). No significant associations were found among the
pregnant adolescents who were married, followed a reli-
gion, non-white racial classification, had an academic
Table 2 Bivariate analyses of the factors associated to preventive and non-preventive behavior for toxoplasmosis in
pregnant adolescents assisted in Public Health Care Services.
Variables Behavior OR(CI95%) p
Preventive Non-preventive
n(%) (CI95%) n(%) (CI95%)
Age group (years) (n = 307)
12-14 11(30.6) 17.2-46.9 25(69.4) 53.1-82.7 2.61 (1.06-6.04) 0.013
15-19 39(14.4) 10.6-18.9 232(85.6) 81.0-89.4 1
Marital status (n = 307)
Married 34(18.3) 13.2-24.3 152(81.7) 75.6-86.7 1.46 (0.74-2.99) 0.241
Single 16(13.2) 8.0-20.1 105(86.8) 79.8-91.9 1
Religion (n = 298)
Yes 34(17.4) 13.0-23.8 161(82.6) 76.1-86.9 1.14 (0.58-2.36) 0.676
No 16(15.5) 8.7-22.3 87(84.5) 77.6-91.2 1
Racial classification (n = 307)
No white 37(15.8) 11.5-20.9 197(84.2) 79.0-88.4 1.15 (0.53-2.40) 0.686
White 13(17.8) 10.2-27.8 60(82.2) 72.1-89.7 1
Studying (n = 307)
Yes 24(18.7) 12.6-26.2 104(81.3) 73.7-87.3 1.35 (0.70-2.61) 0.322
No 26(14.5) 9.9-20.2 153(85.5) 79.7-90.0 1
Paid job (n = 307)
Yes 6(17.7) 7.4-33.1 28(82.3) 66.8-92.5 1.11(0.36-2.96) 0.819
No 44(16.1) 12.1-20.8 229(83.8) 79.1-87.8 1
Annual family income (US$) (n = 307)
Less than 5,436.00 24(16.9) 11.4-23.7 118(83.1) 76.3-88.6 0.92 (0.48-1.77) 0.787
More than5,436.00 26(15.8) 10.8-21.9 139(84.2) 78.1-89.2 1
People living with the pregnant adolescent (n = 307)
Less than 4 35(17.2) 12.4-22.8 169(82.8) 77.2-87.5 1.21 (0.61-2.53) 0.561
More than 4 15(14.6) 8.7-22.3 88(85.4) 77.6-91.2 1
First pregnancy (n = 307)
Yes 42(16.1) 12.0-21.0 218(83.9) 79.0-87.9 1.06 (0.40-2.52) 0.882
No 8(17.0) 8.2-29.7 39(83.0) 70.2-91.7 1
Gestation period in the 1st consultation (n = 303)
1st trimester 28(18.7) 13.0-25.5 122(81.3) 74.5-86.9 1.37 (0.71-2.65) 0.314
2nd-3rd trimester 22(14.4) 9.4-20.6 131(85.6) 79.3-90.5 1
Number of prenatal consultations (n = 307)
More than 2 24(23.5) 16.0-32.4 78(76.5) 67.5-83.9 2.11 (1.09-4.10) 0.015
Less than 2 26(12.7) 8.6-17.7 179(87.3) 82.2-91.3 1
IgG serology for toxoplasmosis (n = 208)
Positive 20(21.3) 13.8-30.4 74(78.7) 69.6-86.1 1.78 (0.80-4.00) 0.119
Negative 15(13.2) 7.8-20.3 99(86.8) 79.6-92.1 1
Fortaleza, Ceara. March 2009 to November 2010. (n = 307)**
**We did not have information about prevent behavior for 13 patients
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history studying, had a paid job, annual family income
over US$5436.00, living with less than four people, first
pregnancy, gestational age in the first trimester and with
positive IgG.
After adjusting the model, the factors associated with
a higher chance of occurrence of preventive behavior
with statistical significance was the age group between
12 and 14 years old (OR = 2.75; 95%CI 1.23-6.12) and
two or more prenatal consultations (OR = 2.19; 95%CI
1.17-4.09) (Table 3).
Discussion
The factors positively associated to the preventive beha-
vior for toxoplasmosis was the age group between 12
and 14 years old and two or more prenatal consulta-
tions. The preventive behavior may show a strong rela-
tion with eating habits, such as washing fruits and
vegetables by immersing them into water with sodium
hypochlorite (bleach) before eating them and cleaning
kitchen utensils (cutting boards, dishes, kitchen coun-
ters), washing hands with warm water and soap after
handling raw meat and unwashed fruits and vegetables
and also having direct contact with kittens [36,37]. The
data of our study and its cross-sectional methodological
design are not enough to conclude what caused this
association.
Unfortunately, we are not able to identify the hotspot
of toxoplasmosis occurrence, because we did not study
the patients from all the sanitary regions of Fortaleza.
Indeed we included eight health services and four sani-
tary regions from the city.
The pregnant adolescents eat meat an average of 2.3
times a week. The preventive behavior for toxoplasmosis
of the pregnant adolescents can be associated to eating
changes that occur during pregnancy, involving subjec-
tive values essential to adolescence and pregnancy [38].
The behaviors of the pregnant adolescents to prevent
toxoplasmosis in pregnancy are often associated to
behavioral factors, such as, consumption of fresh and
undercooked meat and raw vegetables (17.6%) and
having kittens as pets (21.8%). This study was dissimilar
to the findings of another study [18], which showed the
consumption of these foods by 58.2% of the 127 preg-
nant girls who were studied. The contact with kittens is
a factor associated with toxoplasmosis in pregnant ado-
lescents [39,40].
In Northeast Brazil, particularly in the state of Ceara,
two studies conducted with pregnant girls identified the
consumption of homemade frozen sugar water in Brazil,
known as “dindin” [41,42], implying that the contamina-
tion of the water used in the homemade preparation by
oocysts is the most probable infection source. Thus, it is
emphasized the importance of adequate treatment of
water for human consumption, mainly in places where
the water supply is not treated. The information about
the correct freezing and boiling of water must be given
to the pregnant women facing these situations in order
to prevent a possible infection.
The adequate cleaning of kitchen utensils and washing
of hands after having contact with raw meat and
unwashed fruits and vegetables presented a low fre-
quency, resulting in a higher risk of acquiring the T.
gondii.
The prevalence (45.3%) of anti-Toxoplasma gondii IgG
antibodies observed in this study is similar to the results of
positive IgG found in pregnant adolescents from some
regions of Brazil, such as, Belo Horizonte, Minas Gerais;
[43] Araraquara, state of São Paulo; [44] and Londrina,
state of Paraná [45]. This finding differs from other studies
done in Fortaleza, Ceara, which has a high prevalence of
previous infections in pregnant adolescents (91.7%, from
12 to 15 years old and 63.5% from 16 to 18 years old)
probably because Susan Sroka [42], the researcher, studied
a sample of a maternity of reference in the state of Ceara.
Our study group could be considered a primary health
care population and not a hospital based group [42]. Thus,
we must consider public health care programs that con-
template a systematic screening of pregnant adolescents
and neonates for prevention, diagnosis and early treatment
of the affected neonates, generally asymptomatic at birth
and also stimulate preventive behaviors by the pregnant
adolescent during prenatal care [46].
In Brazil, the serologic triage for toxoplasmosis is
recommended in the first prenatal consultation, since it
is available in the health care service, what is not usually
performed in the primary health care, although the
pregnant adolescents under 15 years old must be con-
sidered [47], according to the Ministry of Health guide-
lines, as a risky pregnancy. Considering this, they are
directed to specialized services and some of them estab-
lish assistential guidelines for toxoplasmosis from the
detection to the treatment [47].
The occurrence of five IgG and IgM seropositivity
pregnant adolescents was similar to the results found in
Table 3 Multivariate logistic regression analyses of
factors associated to the preventive behavior for
toxoplasmosis in pregnant adolescents assisted in Public
Health Care Services.
Variables OR (CI95%) p
Age group (years)
12-14 2.75 (1.23-6.12) 0.013
15-19 1
Number prenatal consultations
More than 2 2.19 (1.17-4.09) 0.014
Less than 2 1
Fortaleza, Ceara. March 2009 to November 2010. (n = 307)**
**We did not have information about prevent behavior for 13 patients
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another study. As a new serology and IgG Avidity Assay
Tests were not performed, the interpretation of IgM
results had to be cautious in order to avoid the exposure
of the mother and fetus to unnecessary procedures [48],
showing the importance of the diagnostic confirmation.
The Avidity Assay was not performed because this study
does not perform serum prevalence analysis.
The importance of a serologic follow-up for the preg-
nant adolescents with clearer and precise information
about the risk factors and the importance of adopting
preventive behaviors, is noteworthy. Thus, it is necessary
to establish more global preventive measures consider-
ing social, economic and cultural matters.
The high percentage of pregnant adolescents with
non-preventive behavior stands out, which shows the
lack of information about preventive care. We add to
this the greater proportion of low family income and lit-
tle formal schooling among the pregnant adolescents
observed in the study that can contribute to increase
the risk for infection and contamination of the fetus. It
has been estimated that the number of pregnant adoles-
cents in specialized hospitals is increasing.
Moreover, it is understood that the information
regarding preventive measures for toxoplasmosis are not
exclusive to health professionals. But include a set of
actions developed by global public policies of health and
education, along with the professional training on the
study theme.
Conclusions
We concluded that there is a strong association between
younger pregnant adolescents who had more prenatal
consultations and the preventive behavior for toxoplas-
mosis in pregnant adolescents assisted in primary health
care in the city of Fortaleza, Ceara, Brazil. The impor-
tance of a serologic follow-up for the pregnant adoles-
cents with clearer and precise information about the
risk factors and the importance of adopting preventive
behaviors, is noteworthy. Thus, it is necessary to estab-
lish educational measures for food-handling and raising
kittens during prenatal care although more global pre-
ventive measures can be implemented, considering
social, economic and cultural matters.
Moreover, it is understood that the information about
preventive measures for toxoplasmosis are not exclusive
to health professionals, but include a number of actions
with the inclusion of this appeal to the list of compul-
sory notifications, together with the health professional
training on the study theme.
Acknowledgements
We thank Flaviano da Silva Santos for English translation and review and
language editing of the manuscript.
Financial support
The source of funding for the study was the National Counsel of
Technological and Scientific Development (CNPq).
Author details
1Master of Collective Health, University of Fortaleza, Av. Washington Soares,
1321, Bairro Edson Queiroz, CEP 60.811-905 Fortaleza, Ceará, Brasil. 2Internal
Medicine Department, State University of Rio de Janeiro, Av. 28 de
Setembro, 74 5° Andar, Vila Isabel, CEP 20551030 Rio de Janeiro, RJ, Brasil.
Authors’ contributions
Gondim APS, Costa FF and Lima MB conceived and supervised analyses of
the study. Vieira LJES, and Braga JU, completed the analyses. Araújo MAL
assisted with the study and analyses. All authors read and approved the final
manuscript.
Authors’ information
Fabianne Ferreira Costa, Ms, University of Fortaleza
Ana Paula Soares Gondim, PhD, Professor, University of Fortaleza
Mary Braga de Lima, Ms, Professor, University of Fortaleza
Jose Ueleres Braga, PhD, Professor, State University of Rio de Janeiro
Luiza Jane Eyre de Souza Vieira, PhD, Professor, University of Fortaleza
Maria Alix Leite Araújo, PhD, Professor, University of Fortaleza
Competing interests
We recognize that this manuscript does not present financial conflicts
among the authors. We certify that this manuscript was submitted only and
exclusivity to the BMC Public Health.
Received: 23 June 2011 Accepted: 24 January 2012
Published: 24 January 2012
References
1. Ocampo LM, Duarte-Gandica I: Modelo para la dinámica de transmisión
de la toxoplasmosis congênita: a model of congenital toxoplasmosis
transmission dynamics. Rev Salud Pública 2010, 12:317-326.
2. Pan American Health Organization, World Health Organization: Perinatal
infections - transmited by mother to her infant. Educational material for
health personnel March of dimes foundation. Latin American Center for
Perinatology/Women and Reproductive; 2008, 44-46.
3. Sensini A: Toxoplasma gondii infection in pregnancy: opportunities and
pitfalls of serological diagnosis. Clin Microbiol Infect 2006, 12:504-512
[http://onlinelibrary.wiley.com], DOI:10.1111/j.1469-0691.2006.01444.x/pdf.
4. Brazil. Minister of Health: Prenatal and puerperal: humanized and
qualified attention. Brasilia, DF. Guidelines of norms and techniques 2005,
163, (Sexual and Reproductive Right - Note 5).
5. Brazil. Minister of Health: Infectious and parasitic diseases: pocket guide.
Brasilia, DF 2004, 332, (Basic Texts of Health. Series B).
6. Ferguson W, Mayne PD, Lennon B, Butler K, Cafferkey M: Susceptibility of
pregnant women to toxoplasma infection-potential benefits for
newborn screening. Ir Med J 2008, 101:220-221.
7. Suzuki AL, Rocha RAJ, Rossi CL: Evaluation of serological markers for the
immunodiagnosis of acute acquired toxoplasmosis. J Med Microbiol 2001,
50:62-70.
8. Garry DJ, Elimian A, Wiencek V, Baker DA: Commercial laboratory IgM
testing for Toxoplasma gondi in pregnancy: a 20 year experience. Inf Dis
Obst Gyn 2005, 13:151-153.
9. Canales MR, Navia FG, Torres MH, Concha MC, Guzmán AMD, Pérez CC,
García PC: Evaluacíon de um test comercial de avidez de IgG: aporte ao
diagnóstico de primoinfeccíon por Toxoplasma gondi. Rev Chil Infect 2010,
27:499-504.
10. Costa TL, et al: Toxoplasma gondi: toxoplasmose com ênfase no
diagnóstico. Rev Patol Trop 2008, 37:191-197.
11. Durlach R, et al: Argentine consensus of congenital toxoplasmosis.
Medicina (Buenos Aires) 2008, 68:75-87.
12. Carral L, et al: Multicenter study on the prevention of congenital
toxoplasmosis in Buenos Aires. Medicina (Buenos Aires) 2008, 68:417-422.
13. Coutinho SG, Vergara TRC: Toxoplasmose. Coura JR. Dinâmica das doenças
infecciosas e parasitárias Rio de Janeiro: Guanabara Koogan Editora; 2005,
815-832.
14. Prusa AR, Hayde M, Unterasinger L, Pollak A, Herkner KR, Kasper DC:
Evaluation of the Roche Elecsys Toxo IgG and IgM
Costa et al. BMC Public Health 2012, 12:73
http://www.biomedcentral.com/1471-2458/12/73
Page 7 of 8
electrochemiluminescence immunoassay for the detection of gestational
Toxoplasma infection. Diagn Microbiol Infect Dis 2010, 68:352-357, Epub
2010 Sep 29.
15. Liesenfeld O: Toxoplasmose. In Tratado de Medicina Interna. Edited by:
Goldman L, Ausiello D. Rio de Janeiro: Elsevier; 2005:2441-2446.
16. Mioranza SL, et al: Evidência sorológica da infecção aguda pelo
Toxoplasma gondii em gestantes de Cascavel, Paraná. Rev Soc Bras Med
Trop 2008, 41:628-634.
17. Centers for Disease Control and Prevention: Preventing congenital
toxoplasmosis. MMWR Recomm Rep 2000, 49(RR-2):59-68.
18. Varella IS, Canti ICT, Santos BR, Coppini AZ, Argondizzo LC, Tonin C,
Wagner MB: Prevalence of acute toxoplasmosis infection among 41,112
pregnant women and the mother-to-child transmission rate in a public
hospital in South Brazil. Mem Inst Oswaldo Cruz 2009, 104:383-388.
19. Barbosa IR, Holanda CMCX, Andrade-Neto VF: Toxoplasmosis screening
and risk factors amongst pregnant females in Natal, northeastern Brazil.
Trans R Soc Trop Med Hyg 2009, 103:377-382, Epub 2009 Feb 10.
20. Maggi P, Volpe A, Carito V, Schinaia N, Bino S, Basho M, et al: Surveillance
of toxoplasmosis in pregnant women in Albania. New Microbiol 2009,
32:89-92.
21. Fallah M, Rabiee S, Matini M, Taherkhani H: Seroepidemiology of
toxoplasmosis in primigravida women in Hamadan, Islamic Republic of
Iran, 2004. East Mediterr Health J 2008, 14:163-171.
22. Stagni L, et al: Prenatal screening for congenital toxoplasmosis in
Campania: preliminary report on activities and results. Mem Inst Oswaldo
Cruz 2009, 104:374-377.
23. Fromont EG, Riche B, Rabilloud M: Toxoplasma seroprevalence in a rural
population in France: detection of a household effect. BMC Infect Dis
2009, 9:76.
24. Fallah M, et al: Seroepidemiology of toxoplasmosis in primigravida
women in Hamadan, Islamic Republic of Iran, 2004. East Med Health J
2008, 14:163-171.
25. Díaz-Suarez O, et al: Seroepidemiology of toxoplasmosis in a Yucpa
Amerindian community of Sierra de Perijá, Zulia State, Venezuela. Rev
Med Chil 2003, 131:1003-1010.
26. Alvarado-Esquivel C, et al: Seroepidemiology of Toxoplasma gondi
infection in pregnant women in rural Durango, Mexico. J Parasit 2009,
95:271-274.
27. Acosta-Bas CA, Pérez X, García R: Presencia de anticuerpos IgG anti-
Toxoplasma gondii en embarazadas residentes en la Ciudad de la
Habana. Rev Biomédica (México) 2001, 12:250-254.
28. Hung CC, et al: Serological screening and toxoplasmosis exposure factors
among pregnant women in the Democratic Republic of Sao Tome and
Principe. Trans R Soc Trop Med Hyg 2007, 101:134-139.
29. Cadermatori BG, Farias NAR, Brod CS: Soroprevalência e fatores de risco à
infecção por Toxoplasma gondi em gestantes de Pelotas, sul do Brasil.
Rev Panam Infectol 2008, 10:30-35.
30. Peyron F: When are we going to celebrate the centenary of the
discovery of efficient treatment for congenital toxoplasmosis? Mem Inst
Oswaldo Cruz 2009, 104:316-319.
31. Ogunmodede F, Scheftel J, Jones JL, Lynfield R: Toxoplasmosis prevention
knowledge among pregnant women in Minnesota. Min Med 2005,
88:32-34.
32. Jones JL, et al: Risk factors for Toxoplasma gondii infection in the United
States. Clin Infect Dis 2009, 49:878-884.
33. López-Castillo CA, Díaz-Ramirez J, Gómez-Marín JE: Risk factors for
Toxoplasma gondi infection in pregnant women in Armenia, Colombia.
Rev Salud Pública 2005, 7:180-190.
34. Brazilian Institute of Geography and Statistics: Synthesis of social indicators:
an analysis of the conditions of life of the Brazilian population Rio de Janeiro:
IBGE; 2010.
35. Fortaleza: Strategy health of the family. 2009 [http://www.sms.fortaleza.ce.
gov.br/sms_v2/redes_atencaoBasica_PSF.asp], Accessed October 10, 2010.
36. Carniel EF, Zanolli ML, Almeida CAA, Morcillo AM: Characteristics of
adolescent mothers and their newborns and risk factors associated to
pregnancy in Campinas, SP, Brazil. Rev Bras Saúde Mater Infant 2006,
6:419-426.
37. Issa D, Rosales R, Wilmary Y, Ramirez R, Perez F: Frequencia de factores de
riesgo para adquirir toxoplasmosis em embarazadas que acuden a
control prenatal em el ambulatório urbano i Michelena, septiembre
2005. Col Med Estado Táchira 2006, 15:20-25.
38. Belarmino GO, Moura ERF, Nancy Oliveira NC, Freitas GL: Nutritional risks
among pregnant teenagers. Acta Paul Enferm 2009, 22:169-175.
39. Liu Q, Wei F, Gao S, Jiang L, Lian H, Yuan B, et al: Toxoplasma gondi
infection in pregnant women in China. Trans R Soc Trop Med Hyg 2009,
103:162-166.
40. Jones JL, Ogunmodede F, Scheftel J, Kirkland E, Lopez A, Schulkin J, et al:
Toxoplasmosis-related knowledge and practices among pregnant
women in the United States. Infect Dis Obstet Gynecol 2003, 11:139-145.
41. Heukelbach J, Meyer-Cirkel V, Moura RC, Gomide M, Queiroz JA,
Sawelliew P, Liesenfield O: Waterborne Toxoplasmosis, Northeastern
Brazil. Emerg Infect Dis 2007, 13:287-289.
42. Sroka S, Bartelheimer N, Winter A, Heukelbach J, Ariza L, Ribeiro H,
Oliveira FA, et al: Prevalence and risk factors of toxoplasmosis among
pregnant women in Fortaleza, Northeastern Brazil. Am J Trop Med Hyg
2010, 83:528-533.
43. Carellos EVM, Andrade GMQ, Aguiar RALP: Avaliação da aplicação do
protocolo de triagem pré-natal para toxoplasmose em Belo Horizonte,
Minas Gerais, Brasil: estudo transversal em puérperas de duas
maternidades. Cad Saude Publica 2008, 24:391-401.
44. Isabel TF, Costa PI, Simões MJS: Toxoplasmose em gestantes de
Araraquara/SP: análise da utilização do teste de avidez de IgG anti-
toxoplasma na rotina do pré-natal. Scientia Medica 2007, 17:57-62.
45. Lopes FM, Mitsuka-Breganó R, Gonçalves DD, Freire RL, Karigyo CJT,
Wedy GF, et al: Factors associated with seropositivity for anti-Toxoplasma
gondi antibodies in pregnant women of Londrina, Paraná, Brazil. Mem
Inst Oswaldo Cruz 2009, 104:378-382.
46. Rasmussen SA, Hayes EB: Public health approach to emerging infections
among pregnant women. Am J Public Health 2005, 95:3-6.
47. Amorim MMR, Melo ASO: Evaluation of the main prenatal routine exams
(Part 1). Rev Bras Ginecol Obstet 2009, 31:148-155.
48. Castilho-Pelloso MP, Falavigna DLM, Falavigna-Guilherme AL: Suspected
acute toxoplasmosis in pregnant women. Rev Saude Publica 2007,
41:27-34.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/12/73/prepub
doi:10.1186/1471-2458-12-73
Cite this article as: Costa et al.: Preventive behavior for toxoplasmosis in
pregnant adolescents in the state of Ceara, Brazil. BMC Public Health
2012 12:73.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Costa et al. BMC Public Health 2012, 12:73
http://www.biomedcentral.com/1471-2458/12/73
Page 8 of 8
